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AUTHORS: Strekalovskiy, V.N., Bessonov, A.F., Vlasov, V.G, and 
Sidorenko, F.A, 


TITLE: Phase Transformations During Reduction and Oxydation 
of Uranium Oxides 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.11, No.3, 
pp. 400-403 + 1 plate 


TEXT: The ucanium-oxygen system has lately attracted a great 
deal of attention owing to the possibility of using uranium 

oxides (dioxide in particular) in the manufacture of ceramic fuel 
elements, However, the experimental work has been mainly 
confined to studies of oxydation or thermal decomposition of 
uranium oxides, and the object of the present investigation was to 
study (a) the kinetics of hydrogen reduction of amorphous U0 

and green Uzs0g at 300 to 700°C, (b) the process of oxydation of 
UOg in air, oxygen and CO at 165 to 860°C and (=) the phase 
transformations taking place during these reacticns, The results 
of the study of kinetics of the reduction process are reproduced 
schematically in Fig.l, where the rate of reduction (A in 
arbitrary units) is plotted against the overall composition of the 
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resultant product, i.e. against the oxygen/uranium (0/U) ratio, 

It is pointed out, in this connection, that neither the rates 

of reduction of U03 and U0g, nor the energy barrie:s during the 
erystallo-chemical transformations of these oxides are the same; 

thus, for instance, hydrogen reduction of U0O3Z begins at 350°C, the 


corresponding temperature for UOg being 450°C, In addition, 
reduction of UOz at temperatures € 500°c practically ceases when 
the oxide reaches the oxide content corresponding to U0O2 .333 at 


higher temperatures, U409 and oxides with a still lower oxygen 
content are produced, The results of the kinetic studies were 
correlated with the results of X-ray diffraction analysis of the 
products of the reduction of U308, and the following conclusions 
were reached regarding the phase transformations, taking place 
during the reduction process, In the initial stages, +398 

the 


overall composition of the product given by the formula U00 15393 
at this stage, the X-ray diffraction pattern still shows the 
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lines of the Us0g phase; the lattice parameters of the initial 
phase have changed but no lines of a new Phase have yet appeared; 
at 62 and 69% reduction, the lines of the atarting oxide are still 
present in the X-ray pattern and lines of the cubic U404 phase 
appear: at 75% reduction, the U308 lines completely disappear and 
only the U407 lines remain; after a further decrease in the 
oxygen content, the crystal structure of the oxide remains cubic 
but the lattice parameter increases, Reduction of UOz takes 

Place ina similar manner, the crystalline U30g phase being formed 
directly from the amorphous U0z which does not pass through the 
crystalline form during this process, The whole reduction process 
can be represented in the following manner: 

Amorphous U03 =} Solid solution, based on U02 .67 =P U0g 9 =PU0, pee 
Regarding the process of oxydation of UOo in at or in oxygen, it 
can be represented by; X 


U0g-? U05 , y= U02 36 40.057 Solid solution, based on U02 67 - 
The tetragonal phases (U02_/32,4 0.01: U02,35: U02,37, UO, 41) 


whose presence can be inferred from tha kinetics of the process 
studied, are unstable and decompose to form U4Og and U30g. When 
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the oxydation reaction takes Place (in air or oxygen) at . 
temperatures > 400°C, no formation of the tetragonal phases occurs, 

and the process proceeds according to; 

VO2~PU02 , xP U0, 25—dSolid solution, based on U02 67» 


Finally, it was established that U0o does not oxidize in carbon 


dioxide, There are 3 figures and 12 references; 8 Soviet and 
4 non-Soviet, 
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AUTHORS: Bessonov, A.F. and Vlasov, V.G. 
TITLE: Phase transformations during oxidation of metallic 
uranium 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol,11, No.6, 


PP.957-959 
TEXT: Tne object of the present investigation was to study 
. OXidation of uranium in air and carbon dioxide, To this end, 
‘ specimens (4 x 2 x 15 mm), were degreased, pickled in concentrated 


temperatures between 20 and 350°C, or in COp at 400 to 900°C, after 
Which the surface of the specimens 


diffraction, The results are reproduced in Fig.l, showing the 


: » Oxidized in COo 
is reproduced in the paper, The following conclusions were reached, 


ons taking place during oxidation of 
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uranium in air at 265 to 400°C can be represented by: 


Umetal Pa U02—a U00,,—>B U02°9U307—%solid solutions based on U02 .67 . 


2) The constitution diagram of the U-O system is repeated in the 
Phases which constitute the consecutive oxide layers of scale, 
formed on uranium in air at atmospheric Pressure in the temperature 
interval studied, 3) Metallic uranium, heated in COo, oxidizes to 
UOo only. There are 2 figures and 8 references: 7 Soviet-bloc and 
1 non-Soviet-bloc, The reference to an English language 
publication reads as follows: Blackburn P., Weissbart J., 
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AUTHORS : Bessonov. A-F., Borisov, B.S. and Vlasov, V.G, 

TITLE: Investigation of the Structure of the Primary Oxide 
Film on Uranium 

PERIODICAL; Fizika metalloy i met allovedeniye, 1961, Voi. ll, 
tio. 6, pp. 959 - 960 

TEXT; “2 Studying the mechanism of oxidation of metals 

investication of the structure ef the Drimary oxide film formed 


dn air at 
Of great importance, 


for instance, 
icular Structure ( 
the initial Period of 
4 protective one for most metals; 
thickness, then s 
The kinetics of 
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number of factors and So far no g 

Process exists, The authors carr 
purity which, 
urs in vacuum. 


ded out in 


after rolling, was annealed at 
Plate Specimens 10 x 5 x 3 nm 
ing coarseness 
After polishing 


hol to prevent 


Microscopic investi- 


Pebpered with fine 


crystals 


10 win 
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apparatus from which the air was evacuated so that the specimen 
Surface interacted only with the air which remained in the 
chamber of the electron-diffraction camera. Part of the specimens 
were subjected to electron-diffraction investigations immediately 
after polishine (without etching); back reflection pictures 

were talzen. The obtained interplane distances were compared 

with X-ray data, obtained by the powder method for uranium 
oxides. The investigations revealed a cubic Phase on uraniun 
oxide with a lattic constant of a = 545 for all the specimens, 
which corresponds to the oxide U0,. In a second series of 


experiments the electron-diffraction patterns contained reflexes’ ; 
from the metallic uranium in addition to lines of the phase U0,. x 


This indicates that in this case the entire thickness of the 
oxide film participated in the diffraction and that the primary 
oxide film of uranium consists solely of the phase U0O,. From 


the widening of the Debye lines the size of the forming uo, 


erystals could be determined, which was about 1074 em. Thus, 
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Authors: 


BESTAL, V. 


PELE, D. 
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AUTHORS : Bessonov, A.F.s and Viasov, V.G. 


TITLE: Concerning the mechanism of oxydation of 
metallic uranium 


PERIODICAL: Fizika metallov i metallovedeniye, vol.,12, no.3, 1961, 
403-408 


TEXT 3 Effective measures against oxydation during the 
preparation of metals or in service can be applied only if the 
mechanism of this process is properly understood. Hence the 

resent investigation, in which the kinetics of oxydation of Va 
uranium were studied by the gravimetric method and the 

constitution of the scale formed on uranium under various — — 
conditions was determined by X-ray diffraction, microscopic, and 
electron diffraction analyses. The experiments were carried out 
on 99.8% pure uranium specimens, degreased, pickled in concentrated 
HNO3, and washed in ethyl alcohol. The oxydation tests were 
carried out in dry air and oxygen at various temperatures and 
pressures; some results are reproduced graphically. In Fig.1 
the specific increase in weight (Am/s x 10%, mg/cm2) of uranium 
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heated in air is plotted against time (minutes), curves 1-6 
relating to tests conducted at 250, 300, 350, 400, 600 and 760 °c 
respectively. The kinetics of oxydation of uranium in oxygen are 
illustrated in the same manner in Fig.2, where curves 1-4 relate 
to results obtained at 250, 300, 350 and 400 °C, It was 
established that the effect of pressure (p, mm Hg) on the rate of 
oxydation (v, mg/cm2) in minutes cf uranium in air at 400 °C is 


described by 
v= a,Vp (3) 
for pressures higher than 200 mm Hg, and by 


\ 


V = a Pp (4) 
for pressures lower than 200 mm Hg. The oxydation rate of 
uranium in oxygen at 300 °C under pressures ranging frem 5 to 

Omm Hg is given b 
35 ae Yvsazy Vp. 


The rate of oxydation was not affected at all by forced 
circulation of oxygen and only to a small extent by circulation of 
air at pressures > 200 mm Hg; at p < 200 om Hg forced 
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circulation of air increased the oxydation rate, this effect 
becoming more pronounced at higher temperatures, The activation 


energy of the process studied was 18 and 4.6 kcal/mol, when the 
reaction took place in air below and above 400 °C, respectively, 
and 17 kcal/mol for oxydation in oxygen below 400 °C. The oxide 
film formed on uranium in air at room temperature had a 
crystalline structure and consisted exclusively of U0o. The 


determined by the present authors in an earlier investigation: 
the composition of the consecutive layers starting from metallic 
titanium (Umey) is 


Ulmer)? & VO, « UO, > 8 UO, (U40,) —> U,0, —> U0, 


Although the molecular volume, U,, of uranium oxide is larger than 
the atomic volume, Um, of uranium, the oxide scale formed on this 
metal does not protect it from further oxydation, This is 
attributed by the present authors to the coarsely-~crystailine 
nature of the oxide film formed at room temperature, and also to 
the fact that large internal stresses are set up in the oxide film 
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Owing to the large difference between the specific volumes of the — 
uranium oxide and uranium whose ratio varies between 1.9 and 2.6, 
To determine the relative roles Played in the oxydation of 
uranium by the diffusion of oxygen and metal, tests were carried 
out in air at 350 °c on specimens fitted with inert platinum 
markers in the form of 0.02 mm thick wire; irrespective of the 
duration of the test, the platinum marker remained on the surface 
of the oxide scale, The results of the present investigation are 
discussed in relation to various published data and it is 
concluded that diffusion of oxygen through the dense triplex 
cU02-—} aU02, x—% BUD 2(U40g) layer of oxides with a cubic crystal 
lattice which adheres strongly to uranium, governs the kinetics cf 
oxydation of uranium, There are 4 figures and 15 references; 
10 Soviet~bloc and 3 non-Soviet-bloc. The English language 
references read as follows; 
Ref.5: N.B. Pilling, R.E. Bedworth, Inst. Met., 529, Vol.29, 1923, 
Ref.7: P, Blackburn, I, Weissbart, E.I. Gulbransen,. Phys, Chem, , 
1958, vol.62, 8, 
Ref.10: F.I. Gronvold, Inorg. Nucl. Chem., 1955, Vol.l, 357. 
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AUTHORS ; Bessonov, A, F,, Vlasov, V, G, 
Mae 

TITLE: - Kinetics of uranium oxidation with air, oxygen and carbon dioxide 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurgiya, 

no, 4, 1962, 137 - 142 ; * 
TEXT: - Oxidation of uranium metal was studied in aggressive gas media at 


various temperatures ayd pressures of the oxidizing gas, for the purpose of ob- 
taining kinetic characteristics and revealing the mechanism of the process. Com- ‘ 
mercially pure uranium.metal plates (2,5x1.5x1.5 mm) were oxidized in a high-vac- 

uym device, The true rate of the oxidation process was graphically determined from 
the inclination angle of-the tangent to the "oxidation degree-versus-time" curve, 

The apparent activation*anergy was calculated with the aid of the Arrhenius equa- 
tion. The average composition of the oxidation product was determined by calculat- 
ing the increase in weight of the specimen during oxidation and the loss in weight 
during reduction with hydrogen, It was found that the oxidation process in all the 
given aggressive media obeys the temporary linear law; the rate of the process is. 
proportional to the square root from air and oxygen pressure. The possible mech&n- 
ism of the uranium oxidation is analyzed with the aid of Soviet and foreign ps 
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sources (Ref, 9: P, Chiotti, H. Klepfer, R, White, Trans Amer, Soc. Metals, 51, 772 
(1959)). It was found that the diffusion of oxygen atoms through a dense layer of 
uranium dioxide was the decisive limiting stage. There are 4 figures. 
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AUTHORS: Vlasov, V. G., Bessonov, A. F. 
oo 
TITLE: Oxidation of uranium dioxide 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, Tsvetnaya metallurgiya, 
no. 5, 1962, 113 - 122 


TEXT: Since the opinions of scientists differ on the mechanism of the 

oxidation process of uranium dioxide, the gathering of experimental data in this 

field is imperative. Tne authors studied kinetics of uranium dioxide oxidation 

in different gas media and investigated simultaneously the effect of the admix- 

ture of alkali metal carbonates and Th03, Zr02 and TiO0o oxides upon the kinetic 
characteristics of the oxidation process. Kinetics of oxidation with air oxygen 

was studied within a range of 165 to 800°C, at 2.5 - 600 mm Hg atmospheric pres- Vv 
sure. The results are shown in Graph (2). Determined values of the apparent ac- 
tivation energy at different oxidation degrees range from 34.6 kcal/mole at 28% 
oxidation to 39.4 kcal/mole at 90% oxidation. Kinetic characteristics of U02 
oxidation with pure oxygen were investigated in a range of 125 to 330°C and 
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: 100 mm Hg. The following schemes of phase transformations are proposed: 
U0s ok > U0 2 +x nax ~ U02 25 —_ U2, 36+0.05 > W028 .6-x pax -7 U2 67 for the 260 to 
390°C range, and UQo oh ~ WO2+K max ~~ U02 ,25 7 U02 .6-xmax —»U0e 67 for the 400 to 
800°C range. The effect of different admixtures upon the process is given in 
Pigures 5 and 6. Due to the liberation of considerable amounts of heat in oxida- 


tion of UO to 0204, local overheating occurs in the solid phases, entailing a 
sharp increase in the process rate on these spots, so that several phase transi- 


tions take place. This explains the jJumplike evolution of the process in the 
150 - 200°C range. The inhibiting effect of ane, admixtures on UQp oxidation 


at 185°C is apparently due to the fact that at this temperature the migration of 
potassium ions from the carbonate crystal lattice into that of U0o is little 
probable. Simultaneously the admixture is in a close contact with UO and screens 
a portion of its surface. As a result, the surface for oxygen adsorption from 
the gaseous phase is reduced and the total rate of the oxidation process de- 
creases. At 330°C the accelerating effect of alkali metal carbonates appears on 
those stages where a substantial reconstruction of the crystal lattice takes 
place. Apparently the catalytic effect of carbonates consists in the fact that 
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their particles are crystallization centers of a new phase which eliminates the 
induction period. ‘There are 6 figures. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnic Institute) 


SUBMITTED: April 22, 1961 
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Figure 2. Isotherms of UO; oxidation with air oxygen (at constant 200 mm Hg air 
pressure) rr 
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Figure 5, Tsotherms of UOp oxidation with air oxygen at 185°C (1 and 2) and at 
330°C (3 - 6) witnout admixtures (2 and 3) and with admixtures of 
KoC03 (1 and 4) Nagc03 (5); Ligc03 (6). 
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Figure 6. Isotherms of UO2 oxidation with air oxygen at 330°C.without admix- 
ture (1) and with admixture of ThOs (2); Zr0> (3) and T105 (4) 
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§/126/62/014/003/021/022 


: E039/E420 
_ AUTHORS: Bessonov, A.F., Viasov, V.G. . 
TITLE: The interaction of uranium with nitrogen 
_ PERIODICAL: Fizika metallov i metallovedeniye, v.14, no.3, 1962, 
478-479 : 
TEXT: The kinetic processes of oxidation have been investigated ee 
previously by the authors. This isa continuation, and the . : 7. 


‘ formation of uranium nitride is investigated. The apparatus and is 
method is described.in the previous paper, the nitrogen gas being 
obtained from liquid nitrogen and purified by passing over , 
titanium at 800°C and CaClo. The basic investigation is carried 
/ out at 200 mm Hg in the temperature range. 400 to 920°C. 
Initially the reaction proceeds parabolically with time for 
about 0.5 min and then continues linearly for all temperatures. 
No reaction is observed below 400°C. At 590 and 710°C the rate 
of reaction is proportional to the square root of the pressure. 
Circulation of the nitrogen does not produce any effect on the 


reaction rate. The activation energy of the process at 630°C is 
16 kcal/mole and at higher temperatures 7 kcal/mole, 
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a to Ug transition, 
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$/080/62/035/003/017/024 
thax D202/D302 
AUTHORS: — Bessonov, A. P., Vlasov, V. G. and Strekalovskiy,V. N. 
— Eee 


TITLE: Cyclic oxidation-reduction of uranium oxides 


PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 3, 1962, 657-660 


TEXT: The subject of this study was the elucidation of the fol- 
lowing questions: 1) Which phases are formed during the oxidation 
end reduction processes of active uranium dioxide and urano-urani- 
um oxide? 2) Can the tetragonal phase be obtained at temperatures 
below 400 - 500°C? 3) The oxidation kinetics of active uranium di- 
oxide, unstable at room temperature. The work is a repetition of 
investigations previously published by Western scientists. The 
authors state that their results are in good agreement with those 
given in Western literuture. The following phases were found dur- 
ing the cyclic oxidation and reduction of uranium oxides in the 
temperature range from 20 to 500°C: U0,, U0,ty, v0, 253 v0, 36ty> 


UOn gt? UO5 67° The tetragonal phase does exist as a stable one 
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. $/080/62/035/003/017/024 
Cyclic oxidation-reduction ... D202/D302 


at some definite temperature range between 500°C and room tempera- 
ture. There are 5 figures and 8 references: 1 Soviet-bloc and 7 , 
non-Soviet—-bloc. The 4 most recent references to the English-lan- ve 
guage publications read as follows: R. W. Willardson, I. Moody and 

H. Goering, J. Inorg. Nuclear Chem., 6, 19-38, 1958; 0. Runnols, 
Nucleonics, 17, 104-111, 1959; A. Arrot and I. Goldman, Phys. Rev., 

108, 948, 1957; F. Blackburn, I. Weissbart and E. Gulbransen, Jd. 

Phys. Chem., 62, 8, 12, 1958. 


SUBMITTED: January 16, 1961 
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STREXALCVSKIY, Viieg NEUYMIN, AJD.; BESSONGV, A.F. 


Flectric conductivity of higher uranium oxides in a hydrogen 
stream. Ghure fiz. khime 36 noe6%1355=2358 Je'62 (MIRA 17:7) 


1. Institut elektrokhimii Ural'skogo filiala AN SSSR, 
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| ” §/126/63/015/003/024/025 
as | : £039/E435 


AUTHORS : ‘Bessonov, A.F,, Vlasov, V.G. 
TITLE: On the question of the high temperature oxidation cf 


metallic uranium 


' PERIODICAL: Fizika metallov i metallovedeniye, v.15, no.3, 1963, 
477-478 


_ TEXT: The oxidation of uranium by COp at temperatures above 900°C 
is investigated. The uranium (technical purity 99.8%) in the form 
of plates is first degreased in benzene, etched with cold 
concentrated nitric acid and then thoroughly washed in ethyl 
alcohol, Isotherms are measured at temperatures of 900, 950 and 
1000°C: for a COg pressure. of 420 mm Hg. It is shown that the 
dependence of the rate of. oxidation of uranium on the pressure of 
COg is given by Pa 
| . v= aPoos (1) 
where n = tT 3 a is.a temperature constant; Poo. is the 


pressure of COo. It is also shown that the rate of circulation of 
C02 has practically no effect on the reaction rate. The 
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-; On the question of the high ... E£039/£435 


ae disintegration of the sample is caused by the phase cheness 


U— 772" Us which produces an increase in volume and ‘Ug £73" Ua 
which produces a decrease in volume. X-ray diffraction pee 
shows that there is a layer of UO on the surface of the U09. This 

is also detected chemically together with the mono-nitride and mono- . 
carbide in the surface scale of uranium oxidized at C0g at 1000°C. 

The catalytic effect of UOg is demonstrated by comparing the rates. 
of oxidation of pure iron powder and a mixture of iron powder and = ° 
U0g (20% by wt Fe). The U0o produces a significant increase in ©. 
the rate of oxidation. of the iron. When the temperature of ; 
uranium is increased from 900 to 1000°C the rate of oxidation | 


'. decreases owing to an increase in density of the U0Os At 


temperatures < 780°C the oxidation is accomplished “py oxygen 
diffusing through the oxide layer but at temperatures > 900°C the . 
rate of diffusion of the metal through the scale becomes 


is significant, There are 2 figures. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut im, S.M,.Kirova 
Wral polysectniae Institute imeni S.M.Kirov) 
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_ SUBMITTED: September 2, 1962 (initially) 
October 6, 1962 (after revision) 
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(MIRA 1825) 
Ll. Vostochnyy nvuchnc-issledovatel'skiy i provektnyy instiiui 
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: ON NR: AP5021510 syp/0131/65/ 000/008/ 0030/ 005° 
666, 76. 0012 2S 
AUTHOR: Bessonov, A: F, ; Ust'yantsev: v. M 


“ 


ret 


= ‘ d 


TITLE: Investigation of phase changes in the systems of MgO- Fe903 and 
MgO-FeO(Fe203) during heating and cooling in air 


SOURCE: Ogneuproy, M°- B, 1965, 30-34 


- POPIC TAGS: refractory compound, magnesium oxide, iron oxide, electric 
resistance, phase analysis, solid kinetics ; 


ABSTRACT: The article considers phase changes and chemical interactions under 
nonequilibrium conditions, that is, under the actual operating conditions of these 
refractory materiatS: A special apparatus permitted simultaneous measurement, 
of electrical resistance and X-ray analysis of the samples at gifferent tempera” 
tures. The compositions of the samples were: 90% MgO and 10% Fe 903 and 

90% MgO and 10% FeO. The samples were prepared in tablet forin 3-4 mm thick 
by mixing finely ground powders, with subsequent pressing. The samples were 


placed a a high temperature chamber which pe rmitted neating 
Cord 112 
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amp] i Vy Continuous X-ray Photography in 
. the angular Tange of 200 270391 Fo Ples Complete X-ray Photog were 
Same measurements were made With 
i Results for both types of sam- 
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BESSONOV, A.Fey GSTIVANTSEV, VM; VAROSLAVTSEV, Ann. 


Investigating the kinetics of phase transformations in 4 specimen 
of magnesium and copper oxides. i12V. Vyse ucheb. zav,; tavet,.} met. 


B no.8:49-53 '65. (MIRA 18510} 


i. Ural'skiy politekhnicheskiy institut, kafedra meta*lurgii 
tyazhelykh tevetnykh metallev i Vestochnyy institut c8seuporov, 
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BESSONOY, .AeSe ry kand.ve ter, nauk 


Diagnosis of trichinelliasis. Veterinariia 41 no.10:85~-86 
O '64. (MIRA 18:11) 


1. Vsesoyuznyy institut gel'mintologii imeni akademika 
Skryabina. 
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ACCESSION NR: AP5012504 ¥R/0032 65/031 /005 /0620/0821 

: 539516207 iy a ee 
- AUTHORS: Boxsonoy, A. F.3 Ustiyantsev, V. i. 

TTR eA ge ne > 


oz, 
TIPLE: A device for the simultancous high temperature plotting of curves of 
lectrical conductivity and x-ray patterna of solid oxides, 7 
{ 


: 
ip 
it 

co] 


4 
- 


| SOURCE: Zavodskaya laboratoriya, Ws ai, no. 5, 1965, 620-621 
i ” 


; a 
_.; TOPIC TAGS: x ray diffraction atudy, oxide, electric conductivity, high tempsra- 
ture instrument, measuring apparatus / 3G 1 audio frequency generator, RNSH 55 
| autotransformer, SNE 220 0,75 voltage regulator, PSR 03 automatic potentionstoer, 
| PP potentiometer, URS oe goniometer, URS 501M goniometer 
4 : . : 
| ABSTRACT: A devica gas doveloved rly providing simuljaneous qh analysis and 
Velect ical pomepeea tty measurements of solid oxides}ht high temperatures J 2 By 
Aw Daking the two types of measurements similtansously, the problem of tha congruence 
_ of these measurements at high temperatures has been Sliminated, The slectrical 
, conductivity measurements are made with a atandard Wheatstone bridge (Fig, 1 cn 
‘the Enclosure) in which R, is the regulated resistance for Gaterzining tho pss 


| ance R,. of the specimen, and R, is the standard rasistanco for periodicaliy 
(Sard a/g3 | 
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oO 


‘ Calibrating ths bridge, A capacitor box (1) is connected to one leg. A 3G-1 

; audio frequency generator (1000-5000 eps) in oro diagonal Ferevents pro-slectrode 

i polarization, An osclllograrh (3) in the other bridge diagonal serves as a zero 
; indicator, An RNSH-55 autotransformer (6) controls the heater located in tha high - 
; temperature chenmber (5), A SNE~220-0.75 voltage regulator (7) sliminates voltage 

| fluctuations, A PSR-03 automatic potentiometer (8) is used for recording and 

| regulating the specimen temperature, and a PP potentiometer (9) is used for fine 


i y+ 
(~36) temperature measurements. Tho heater (703 Pt + 30% Rh) can heat the hori-~ 
i zontal tubular furnace (attached to tha water-cooled casing) up to temperatures 


/ of 15006, The x-ray camera, which can be positioned in two dimensions by two 
| Punners, is mounted on either a URS=50l or a URS-501M goniometer. The corundnn 
i heater block has a 10-12-mm holo in which the specimen is placed for its conductive 


| ity measuremont, Tho furnace is surrounded by lightweight bricks and its ends are | 


sealed with therzal insulation disks, ° The ae-ray beam slita are covered with 


i nickel fo32, There are two slit variations: tho side slit permitting an enztular 
| range of 50°; the end slit with an angular range of 72° with unit URS-501 or of 
| @2° with URS-SOlM, In test moasuvenonts, in addition to tho Pt-PiRh thermocouple, | 


tomperatures wors controlled by studying the x-ray pattorns of platinum, which 


| vary with texperaturs in a known way, Test measurenents gavo excellent results, 
(Cord 2/4 2 
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‘of ZrO. were investigated, and the electrical resistance method was found to be mor 


* 
1687-66 ENT (m)/EPE(n)~2/W0(m)/EMP(t)/ENP(b) —_T4P(o) BDW/ID(MW/IG. 
/ACCESSION NR: AP5021417 UR/0076/65/039/008/1932/1937 
541.13+541.17 7 
Z 
ZA 
AUTHOR: _Bessonov, A. F.; Ust'yantsev, V. M. ad a 


TITLE: Study of certain oxide Systems with the aid of a high-temperature device for) 
ithe simultaneous measurement of the electrical resistance and x-ray diffraction i 
lanalysis of samples 


‘SOURCE: Zhurnal fizicheskoy khimii, v.39, no. @, 1965, 1932-1937 4 

| 
‘TOPIC TAGS: electrical resistance measurement, x-ray diffraction analysis, zirconi 
ium oxide, phase analysis / 


, ABSTRACT; The properties of 2r0, ~ MgO and Zr09 ~ Y203 compositions (taken in the 
ivatio of 73:25 and 93:7 mole % respectively), which were pressed and sintered at 
:1600°C, were studied as a function of temperature by means of a novel device which 
lpermitted the simultaneous measurement of electrical resistance and x-ray diffrac- 
jtion analysis. A wiring diagram of the device is given. The phase transformations 
e 


‘sensitive than the X-ray method in the identification of the phases formed during 
iGord ayg 
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ft ¢ af off 
AUTHOR: Strekalovski V._N.; -Bessonov Atte Ust'yantsev, Vv, M.; Burov, G, V, 


ORG: _Institute of Electrochemistry Ural Branch, Academy of Sciences SSR (Akademiya-. 3 a 
nauk SSR, Ural'skiy filial, Institut Blekirokhiony DP erate iy </A/| i 
[pr df 


1 
SOURCE: An SSSR, Ural'skty filial, Institut elektrokhimil, Trudy, no, 6, 1965, Elek- 


trokhimiya rasplavlennykh 8olevykh 1 tverdykh electrolitoy (Electrochemistry of fused salts 
and solid electrolyte:), 123-130 


TITLE: High-temperature X-ray diffraction stud of oxide ceramics 


7) 
TOPIC TAGS: x ray diffraction analysis, oxide ceramic, cerium compound, strontium com- 


i 
Pound, zircon wia_compound, vitrlum compound, neodymium compound 27 


ABSTRACT: A description is given of high-temperature attachments for x-ray diffraction 
studies with photo- and ionization recording of the diffraction pattern (at temperatures between 
20 and 1500C), Examples of high-temperature X-ray analyses are given for sintered oxide 


materials: CeO,, CeO, -SrO, 2r0,-Y,0,, 2r0,-Nd,0,, Zr0,-Ca0, The transitions 
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VLASOV, V.G.; BESSONOV, A.F. 


Oxidation of uranium dicxide by air in the presence of added 
carbonates and oxides, Kin.i kat, 4 no.5:666-671 SeO 163. 


(MIRA 16:12 
1. Ural'skiy politekhnicheskity institut imeni S.M.Kirova, 
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STRELOV, KeKe; BESSONOV, A.F. 


Classification of porosities in refractory materials. 
Ogneupory 26 no.10746%471 '63. (MIRA 16:11) 


1, Vostochnyy institut ogneuporov,. 
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28(5) S/146/59/002/06/009/016 
DO02/D006 


AUTHOR: _Bessonov, A.G., Candidate of Technical Sciences 


TITLE: Determining the Kinematically and pi larumnae, ted Ad- 
vantageous Parameters of a'Gyromotor Roto y the 


Method of Dimensionless Coefficients 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Priborotroy- 
eniye, 1959, Nr 6, pp 61-67 (USSR) 


ABSTRACT: This is a mathematical determination of the rotor 
parameters on which the following rotor require- 

ments depend: smallest possible weight, maximum 

possible axial inertia moment, smallest possible 
aerodynamic resistance of the turning rotor in the 
gyroframe, etc. The proposed method of evaluating 

the rotor shape for determining the best relations 

between rotor dimensions by means of kinetic and dy- 

namic relations can, in some cases, be simplified Ge 
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___BESSONOV, A.G._... 


Aerodynamic =sesistance of gyromotors and ways to reduce it. 
Vop. prikl. gir. no.2:38-52 '60. (MIRA 15:4) 
(Gyroscopic instruments) (Aerodynamics) 
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AUTHOR: Bessonoy, AGoy Candidate of Technical Sciences 

TITLE: On the Determination of Aerodynamic Reaiatance! and Friction in 
the Axle Supports of 4 Gyromotor by the Coasting Method Using 
a Vacuum 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy> Ppriborostroyeniyes 
1960, Vol 3, Nr 1, pp 61-68 (USSR) 


ABSTRACT: The author suggests a new method for determining the coefficients 
of aerodynamic resistance and friction for the square dependence 
of both moments on the angular velocity of the rotor. The 

possible relationships between the coefficients are discussed 

jin detail, and rotor-motion equations of the most characterist- 
ic relationships are integrated. The method is based on @6X- 
periments carried out during coasting under atmospheric con- 
ditions as well as in vacuum. The article was recommended by 

the Kafedra teoreticheskoy mekhaniki (chair of Theoretical Me- a; 
chanics). There are 2 Soviet references. 
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AUTHOR: Bessonov, A. G- 
oe 


TITLE: Dynamic Axial Displacement of the Center of Gravity of the: 
Gyroscope Rotor and Methods of Its Elimination 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy- priborostroyeniye» 
1960, Vol. 3: No. 6; pp. 50 - 61 


TEXT: The resu ‘Yu. Ishlinskiy's (Ref.1) and : 
G. $- Santuryan better defined and further developed 
here. The author studied the center of gravity 
of the rotor in the deformation 0 e rotor under the action 
of centrifugal forces. two mentioned papers it is also assumed 
here that the external force y small compared with the 
centrifugal forces, ana secondly, 

jg applicable. On the basis of the Llatt 

formation are taken into account here. 

is taken into account, and a more precise form of groun 

compared with papers (Refs. 1; 2) is obtained. Formula (42) 
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is derived. It ore ed rotor. A series oT aeaure in the practice- 
the case of & rcgtts latter is fairly wel R is the radius of the 
formula shows that of the cylindrical eheliy.: arbitrary constants» 
h is peor are. poisson's number, ©; SF 
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pis the radius © mum flexure: It is shewe 
that if a cup-shaped rotor 1g to undergo & prior die- 
placement of i i direction along 

the z-axis. This displacement should correspond A p in normal opera 


with normal operat the rotor center of 
de with the center of ion. A complete 
1 modes of operatic 


n 
4 i 1 symmetry plane. 
Mention is ma ( F. Papkovich 


(Ref .5) as we Puzyrevekiy: 
The publication of this article was Tf 

teoreticheskoy mekhaniki (Department of Th There 
are 6 figures, 2 tables, and 5 soviet references: 
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13.25 20 ; B104/B215 
AUTHOR: Bessonov, Ae Ge 
TITLE: Effect of gaps between rotor and gyrochamber on the 


aerodynamic resistance of a gyromotor 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy. priborostroyeniyes 
ve. 4, noe 1s 1961, 58-67 


TEXT: It is the first purpose of the present paper to find a 
mathematical term for expressing the dependence of the moment Me of the 


aerodynamic resistance of the rotor rotation in the gyrochamber on the 
gap & between rotor and gyrochamber. Second purpose is to find an 
optimum gaP %p¢ py the function u.* £(4) with M, peing a minimum. 


For the derivation of the function M, = #(S) the author assumed that the 


power necessary for overcoming the nerodynamio resistance, can be AS 
expressed by the relation U = M Se (1). The author then derives U as 


card /¢ 


APPROVED FOR RELEASE: 06/08/2000 


CIA-RDP86-00513R000205120007-4" 


5120007-4 
-00513R00020 

R RELEASE: 06/08/2000 CIA-RDP86 

"APPROVED FO 


20043 


46/6 1/004/001/o07/016 
Effect of 88Ps between Totor and ,,. B104/B215 


&@ function of 5. He uses the Telation au, = 2aRH ve Se dv (2) Which 


represents the elementary Power consumed by the elementary Cylindrical 
ayer of the 628p. After Comprehensive Calculations, the author Cbtaing 


the following relation: (5) _ ? (i + 2)? 9 SS 4 ovp 3) (24), 


from which he obtaing Mo = mR? Hy Ekg (486 + 2vB 9) (25) where 
R is the Tadius of the Cylindrical Part of the Totor, H the Width of 
this Part, U the Kinematic Viscosity Coefficient, av the difference 
in the velocities of the elementary layers, and the air density, if 
no air exchange takes Place between 8yrochamber and the Surrounding 
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sistem (Mechanics of special gyroscopic systems), Izd. AN UkrSSR, 1952), 
G. S. Santuryan (Ref. 2: Ukhody giroskopa, obusloviennyye deformatsiyey 
rotora, imeyushchego formu stakana (Deflections of a gyroscope, caused by 
deformation of the cupped rotor, L., 1959), and the author (Ref. 3: 
Dinamicheskoye osevoye smeshcheniye tsentra tyazhesti rotora i sposoby yego 
ustraneniya (Dynamic axial displacement of the center of gravity of the 
rotor and procedure for its elimination), "Izvestiya vysshikh uchebnykh 
zavedeniy SSSR, "Priborostroyeniye", 1960, No. 6). In these studies the 
theory of thin-walled envelopes is applied, which gives enough accurate 
results for the total deformation. It was shown that the cylindrical part 
of the rotor deforms owing to the effect of centrifugal forces in such a 
way that its radial displacement w is given by the equation 


pe wl 4 (Fh/R?)w = (7/g)bRQ? (1). 


The axis 0z is oriented toward the rotor axis (Fig. 1). In Eq. (1) ¥ 
denotes the displacement of the points of the central cylinder surface in 
radial direction perpendicular to Oz, and D the cylindrical rigidity 


D=Eh?/12+(1-0°) (2), 
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where E is Young's nodulus, .h the thickness of the cylindri 
R the radius of the central cylinder surface of 


cal ro+o 

the rotor, y the 

- gravity of the material, Jt the angular velocity of the rotation of 
around its axis and 6 Poissonmts coefficient. A general solu¢ion oF =4- (1) 
is represented by the equation RPT 


>» 
dS 


Ww = f-3 35 °K, (2) a) ee 
isl i 
where Cy represents arbitrary integration constants to be determined, Hy 
the functions by A. N. Krylov, which are mentioned in Reis. 2 and 3, and 
Wa, gives the special solution of Ea- (1), for which ‘the correlation 


my 1B (4) | 
holds. For the displacement wz of. the points of the central cylinder 


surface in radial direction under the effect of the temperature field alone, 
7 nz =Rat-p(z) (5) 


holds, where @ is: the temperature expansion coefficient. For the total j 
displacement ¥ of; the points of the centra 
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of centrifugal forces as well as the temperature field, expressed as the 


sum of the aes displacements, 


a a K, +¥, +Rat-p(z) (6). 
red displacement of tne center of 


Re Wa ps 
For the requi gravity Az, 


Aza (R—#) (Cr+ Rat-p, (0) -[1— — nee 


__ 2h(R+ Ni + Na) . 63 
RRR, Foy (63) 


is derived, which changes ‘into form 
’ hy (R2 
az, =F(R—0)* [Cot Ret PO: [ate] ~ 


As 


— arnt |e? —o- Ff) + Rat. fa afer p (x)dx + 


0 
Bl . ‘ 
ste pma}t aoa ca taney (64) 
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¢ : 5 Maha picks nerdte Ai agnlaoee 

for the purpose of simolified comparison of the center-of-#ravi ais? 
j : . : nt Lain on a 4 ns 
ment with and without temperature field, 4; oeing determined from ecuations 


2 t+e 4). 
A, =81-K,—(1-+2)°Ksi Aye Kita (hi): 


: 1+6 Kl eel, (65) 
Aye Ky— (1-2) Ky A 


and the values of K; taken for x= fl. Eqs. (65) obtained zon the Saba 

tion of Ay; is1...,4. are the same as in Ref. 3. The established displace- 

ment‘ of the center of gravity of the rotor can also be obtained by heating 
3 : anes + +an 

the rotor shaft. The values for the displacement ict, of the center of, 

gravity of the rotor with the parameters R=4.5 cm, h= 1.2 en, h, =0.4 cn, 


2 
3 t= 1 pe 2.1-10° 3 /cn" are 
1=3.0 em, o=0.3, y=7-8 g/em’, %=3000 sec , B=2?. kg re 
given finally in Table 1. The experimental results for AZo agree with 
those calculated from Zq. (64) and results from previous studies. The data 
-mentioned in Table 1 characterize the displacement of whe center of gravity 
of the rotor owing to the effect of the rotor deformation itself; they : 
cannot be used for the direct determination of the gyroscope errors. The 
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ar reniet of oe eget And the bearings would nave to de considered 
nally. - I. Lur'ye (Ref. 4: Stati} y i ‘ i. 
f. 4: vatika tonkostennykh uvrugith 
pees ete ae thin-walled elestic envelopes), Gostekhizdat 1947) 
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AUTHOR: Bessonoy, AG, 


TITLE: The comparative advantages of some gas media in 
gyromotor chambers 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Priboro- 
stroyeniye, v. 4, no. 3, 1961, 68 - 74 


which case it must provide maximum cooling and not introduce com 
plications into the chamber. It is necessary to find an optimum 
medium. the momentum of aerodynamic resistance 


TEXT: The gyrochambe@ is either evacuated or filled with gas, in 


e 5 42 : 
Hi = UHC 9 RO (1) 


where R - rotor radius, c, ~ coefficient of aerodynamic resistance 


per unit of rotor surface, p - medium density,  - angular velo- 
city, #- form factor. As Mo is proportional to p» the filler must 
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be of the lowest density possible. ec, depends on R, and M numbers. 


For the analysis graphs c, = c,(R,) and Cc. = ce, (M) where M is ta- 


ken from an article by I.L. Povkh (Ref. 3: Aerodinamicheskiy ek~ 
speriment v mashinostroyenii, Mashgiz, 1959). From 


2 
re = “2Bo (3) 


v 
where V = coefficient of kinematic viscosity, and the graph (Fig. 
1) the gas with the lowest v must be chosen. Fron 

w= —w (4) 

Vaz 
and the graph (Fig. 2) the gas with the highest speed of sound 
must be chosen. Data are given in tabulated form for gas fillers 
at t = 0°C and p = 760 mm of Hg. For low 9 the best gases are H 
and H., &The lowest viscosity is exhibited by ammonia and methane 


At R, >106 the reduction Re 7 - 8 times hardly affects c,-+ For 
Card 2/5 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120007-4 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120007-4 


28958 


The comparative advantages of ... $/146/61/004/003/007/015 


én air filled gyro with R, = i104 exchange of air for H or H may 
increase C, 6 - 8 times. ‘he reduction of aerodynamic nett ade 
by changing from air to H, 14 fold, air to # 7 fold, may be ob- 
tained for high speed gyros, for which Re > 106, Ammonia and metha- 
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AUTHOR: Bessonov, A.G._ 
LITLE: On computing the aerodynamical resistance of a gyre- 
motor 


PERIODICAL: Izvestiya vysshikn uchebnykh zavedeniy. Priboro. 
stroyeniye, ve 4, no. 4, 1961, 61 = Fu 


TEXT: In designing a gyroscope system it is necessary to know the 
moment M, of the motor and its aerodynamic resistance together with 
the coefficient Cy of the moment Mg and coefficient Cy of the re 
Sistance of the elementary area dS of the rotor surface. The author 
derives a more accurate expression for Ma- The formula reflects the 
interdependence between the geometrical dimensions of the rotor, 
the width 6 of the gaps between the Opposite faces of the motor ana 
the body of the gyro, the angular frequency of revolution G of 
the rotor and its max. radius R, the division of surfaces of the 
rotor inte "disc" and "cylindrical" domains and the properties of 
the gas filling the gyro chamber. The formula is derived for @ par- 
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ticular shape of the gyromotor. The motor 1s taken as having an 
equatorial plane of symmetry. For such a motor the expression for 
the total aerodynamic resistance of the motor discs Mag is derived 
as : 

5 Oe =Oo2 
- ex, ’ 
= 0 8 (we } i 
Mog = 1e25a i a 
where Re is the Reynold's number, a = O.Gil. §__ ana tee 


Formula (17) permits evaluation of the part of the totai memen~ Na 
of the aerodynamic gyromotor resistance due to the disc paris « 
the rotor. fo find the total value of Mg - the component K.- 


FF 
the moment must be determined which represents the resistatve dus 
tO cylindrical surfaces of the rotor. It is pointed cut that the ex. 
pression for Mg dees not include the effect of the resistance, due 
to the imner cytindrical surfaces of the rotor and cannot. theres 
re; be used. The expression for this total moment 


O.> t 4 G.2 ua ie 
M, = Le 25eqoRe ~* So ({ ov ey ; 
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rr, 408 8 4 002 tra . } 
(p+ tote (SER) 4 ee (BY eB) - 

pe OF p? (31) 
is derived which is the required solution of the problem. It must 


be remembered that the ratios (6/R) should not exceed 0.05 ~ 0.10. 
More exactly, if (8/B) ont is the value of the gap corresponding to 


the minimum hoot Sea resistance, then the derived formulae are 
valic for 6/R <( 73) ont and for larger values of 5/R would si dduce 


erroneous results. It is stated that the present work does not sol- 
ve the problem of the optimum value of gas (6/R) ana of the minimum 
aerodynamic resistance a min? [his article was recommended by the 


Kafedra teoreticheskoy mekhaniki (Department of Theoretical Mecha- 

nics). There are 2 figures and 5 Soviet~bloc references. 

ASSOCIATION: Leningradskiy institut aviatsionnogo prioborostroyeni~ 
ya (Leningrad Institute of Aviation Instrument Construw 
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ALUTECR: 3essonov, .A.G. 
acuum in the gyroscopic chamber and the problem of 
aecrodyn ranical resistance of gyroscope motor 


VERICDICAL: levestiya vysshikh uchebnykh zavedeniy. Priboro- 
stroyeniye, v. 5, no. 3, 1962, 91-96 


Ta: “he purpose of the paper is to prove that the intro- 
duction of vacuun in the gyroscopic chamber does not solve the prob- 
lem of acrocynanical resistance, and to find the most suitable way 
o£ solving it. Yhe author Finds from the zormula of mean free path 
of he molecules the pressure at which the aerodynemical resistance 
practically disappears. It is concluded “hat vacuum Leads to an in- 
crease of inhomoeneity of temserature ficlds, which causes deforma- 
tions of all Sarts of the motor; the chamber nousing must be made 
stronger Zor maintaining the vacuun, which increases the weight of 
eae carcmber ond its moments of inertia, cnd therefore decreases the | 
accuracy of the instrument. The aut thor discusses 5 possible improve- 
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ments suggested by him in previous publications end concludes that \ 
én aporopriate solution is to £ill the chamber with Hi or He at half 

the atmospheric pressure and to provide for a rational shape of the > 
rotor, optimal gaps between the rotor and the chamber and ade quate 
zinishing of the rotor surface. ‘There are 2 figures.and 1 table. 
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2UTHOR : Bessonov, A.G. ‘ 
MITLE: Determining the optimum clearance petween SYTO7 

: chamber and rotor and the optimum smoothness of 

their surfaces ; : 
pERTODICAL: . tTzevestiya vysshikh uchebnykh gavedenly - priboro- 
a : scroyeniye, V- 5, no. 4, 1962, 63-70 

TAT: The optimum clearance 8 opt? between rotor and gyro- 


chamber of given geometry ig defined as the value. that minimizes,» 
for a given gaseous medium, the acro ynamic resistance of the gYtOn 
motor. AS thebretical formulae give contradicting figures, on ex- 
perimental approach to its determination is suggested, on vhe XS 

yum achiev- Xx 


tion that a prototype gyro-motor jg available Raving maxLmur 

of the rotor surface. Tor valucs of of the order 
laerodynamic resistance torque, Mas 

4 


function df 6 of the type My, = A -l + BS + C. Three measure - 
ments of Ma will suffice to aetermine A, B and G and hence 
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TITLE: Relationship between the acceleration parameters of a rotor for the case of 
ulsed gyroscope starting 


SOURCE: Ref. zh. Mekhanika, Abs, 12A60 


REF SOURCE: Tr. Leningr. in-t aviats. priborostr., vyp. 44, 1964, 105-110 
SEs Snet avaats. priborostr., 


TOPIC TAGS; gyroscope system, motion mechanics 


imbalance, as,well as variability in the axial moment of inertia of the rotor in the 


A rather simple interaction is established between the basic accelera- 
ion parameters.. Sumary. [Translation of abstract } 
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“TITLE: Fundamental interrelations between the design and aerodynamics oi 
/ 


spin motors J 


"| SOURGE: IVUZ. Priborostroyeniye, v. 8, no. 1, 1965, 13-121 
_ TOPIC TAGS: gyro, apin motor, aerodynamics 


'° ABSTRACT: Three tables showing the interrelations between aerodynamic- | 
resistance factors, spin-motor operating conditions, its application, its manu- 
facture, etc., are presented. The aerodynamic resistance depends on the rotor 
angular velocity, rotor shape and size, gaps, gas medium, drainage, and rotor | 
surface machining. The spin-motor characteristics connected with its aero- 
dynamic resistance are? required gyro accuracy, time of operation (frequency 02) 
use), power consumption, external medium characteristics, pressure, ; 
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manufacturing facilities, economic requirements. Possible designs include these 
factors: rotor shape {equatorially symmetrical, asymmetrical); gyro chamber 
{séaled, drained); gas medium in the housing: gaps between the rotor, housing, 
and stator} screws, balancing countersinks, nozzles; internal baffle plates. “The 
above three tables and auxiliary curves facilitate designing spin motors for 
minimal aerodynamic resistance and comparing the variants. Orig. art, haa: 

2 figures and 3 tables. — * 
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| TITLE: Methods of approximate calculation of seteaynamie losses in a gyromotor a 
SOURCE: IVUZ. Priborostroyeniye, v. 9, no. 3, 1966, 93-99 
TOPIC TAGS: approximation calculation, gyroscope, aerodynamic drag moment, rotor 


| ABSTRACT: The aerodynamic drag of a cylindrical rotor is determined by the additive 

/ method, proceeding from the fundamental formula for the drag coeffictent of cylindrical ond 

; disk-shaped surfaces. The dimensionless factor appearing in the expression for the coef- 

| ficient of the moment of aerodynamic drag of a real rotor is determined for the following cases: 

ee taking into account the rotor-stator unit, a) for the laminar-with-vortex regime b) for 

turbulent flowpast; 2) taking into account the tapering-off of a real rotor; 3) taking into account 

| the increase in aerodynamic drag due to the presence on the initially smooth surface of various 

i‘ imperfections (bolt sockets and heads, balancing countersinks, etc.); 4) taking into account | 
i 


i drainage of the gyrochamber by the surrounding gas medium; 5) taking into account increased 


‘ moment of resistance due to acceleration of the rotor by impulses deviating from the flow rate. 
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OD 
| It is concluded that these individual factors may be expressed with an accuracy on the order of 
10-15%, especially with regard to case 4 and porhaps case 3. Onan average the accuracy of 


final results is completely satisfactory and the calculation time required is extremely short. 
Orig. art. has: 17 formulas, 3 figures, and 1 table. 
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N.I., doktor tekhn, nauk, prof., red.; KOZHEVKIECV, S.N., 
red.; KOBRINSKTY, A.Ye., doktor tekhn. nauk, red.; PLIROKAS, 
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doktor te}"in, nauk, prof., red, BESSONOV, A.I., kand. tekhn. 
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[Theory of autoratic machines and of hydraulic and pneumatic 

drives] Teoriia mashin-avtonatov i gidro-pnevnoprivoda; sbor- 

nik statei. Moskva, Mashgiz, 1963. 327 p. (Its: Trudy) 
(MIRA 17:10) 

1. Soveshchaniye po osnovnym problemam teorii mashin i mekha- 

nizmov. 3d, Moscow, 1961. 2. Chlen-korresponcent AN UkrSSK 


(for Kozhevnikov). 
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SOURCE: Plasticheskiye massy, noe 5, 1965, 3-4 


radiation induced graft polymerization 


ABSTRACT: A piloteplant unit has been tuilt for producing yarious 
graft polymerization products {combining the advantapres of the con- 
| Stituents) by the techniqne of gas-phase radiatione-induced graft 

| polymerization in quantities sufficient for technical testing. The 
| 

i 

! 
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| 
i 
| 
| 
TOPIC TAGS: graft polymerization, gas phase graft polymerization, | 
{ 
1 


unit is suitable/for grafting polymer molecules to -the | surface of in 
mineral powders i o and synthetic and mineral fibers,” fabrics, and filns 
a by irradiating them with fast electrons in an “atmosphere of gaseous 
monomer and inert gas, ‘The unit is designed to operate either 1) with 
| monomers whose bdolling ‘point is above room temperature (Fig. 1 of the! 
aaa or 2) with monomers which are normally gaseous. In the i 
‘herd Vf. 
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the pipe, the liquid monomer temperature in the feed tank is always 
maintained 30—50C below the working gas temperature. In the second 
ease, the gaseous nonomer is fed directly from « pressure cylinder, 
Tyo reactor types are available: one specifically designed for fibers 
| films, and fabrics, and the other, for powders. The experimental re- 
aes shovn in Table 1 of the Enclosure were in good agreement vith 

| results obtained in glass anpuils, indicating the feasibility and ex- 
'pediency of the scale-up of this process to fullesesie plant equip- 


ane, : ; i : 
first case, to prevent monomer vapor condenstion in the reactor and ! 
| 
{ 


ment, "The authors express their appreciation to B. bs Tsetlin for | 


Yegorov for valuable advice on design problems. Orig. art. has: 
1 figure and i table.’ ; \ {su} — 


Ke} 
o 
“4 
rad 
[oe 
Qo 
he 
Le] 
o 
et 
fe 
3. 
A 
Ke 
bo 
ce 
bY’ 
oO 
[or] 
ren 
a 
QO 
ec 
ies 
i?) 
be 
1°] 
8s 
fo) 
by 
et 
lod 
ct) 
gs 
“gy 
o 
Cae 
oe 
is] 
ce 
60 
ws 
mu 
ay 
° 
y 
< 
o 
~ 
S 
o 
oe 
any 
@ 
fs] 
[o7 
<q 
ray 
fey 
Seiten 3 


| ASSOCIATION: none 
ee | suBMTTTED: 00 mG “ ENCLs O02. . SUB CODE :02,GC 


NO REF SOV: C05 ae OTHER: 9000 ATD PRESS: 3236 | 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205120007-4" 


120007-4 


SAE EAE EASE Sal ERED BSS 


EE 
acne 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R00 


Ss eathadle GEL'BUKH, L.A.; YELISTRATOV, I.F.; SMIRNOV, V.A.; 
T. TY, Yu.S., kapitan 2 ranga, red.; CHAPAYEVA, R.I., 
tekhn. red. 
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Author : Artobolevskiy, I. I, Bessonov, A. P., and Rayevskiy, N, P, » Moscow 
ST . 
Title - ¢ Dynamic curves of soil pressure on a pile driven by the vibration 


method 
Periodical : Izv. AN SSSR, Otd. tekh. nauk 7, 116-121, Jury's} 


Abstract : Describes apparatus used and gives results obtained in an experimental 

: investigation of the effective pressure of-soil on a pilé under condi- 
tions of vibration pile-driving.” Obtains curve of soil pressure on the © 
butt of a pipe and a curve of the displacement of the Pipe during proc- 
ess of vibration p{le-driving 45 6 function of time. Oscillogram; dia-~ 
érams; graphs. Seven references. 


Institution ; 


Submitted : September 3, 1954 
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 1, p 17 (USSR) 


AUTHORS:  Bessonov, A. P. » Dubrovskiy, V. A. 


TITLE: On A. I. Taynov's Paper "Kinematics of the Assur Groups of the 
Second Class, Second Type" (O stat'e A. IL. Taynova "Kinematika 
grupp Assura vtorogo klassa vtorogo tipa") 


PERIODICAL: Izv. AN BSSR, 1955, Nr 2, pp 143-146 


ABSTRACT: Instead of applying the well-known method of geometric loci 
to a kinematic investigation of the Assur groups of the fourth 
class, A. I. Taynov (RZhMekh, 1955, 47) attempted the develop- 
ment of a simpler and more direct method of investigation. The 
Authors have shown that A. 1. Taynov's methods appears erroneous 
in principle and, therefore, that it cannot be used. 
I. I. Artobolevskiy 
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(Vibrating machines] 0 mash 
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(Vi bration-- Industrial application) ii 
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Akademiya nauk SSSR, Institut mashinovedeniya. Seminar po 
teorii mashin 1 mekhanizmov 


Trudy, tom 18, vyp. 69 (Transactions of the Institute of Mechanical 
Engineering, Academy of Sciences, USSR. Seminar on the Theory 
of Machinery and Mechanisms, Vol 18, No. 69) Moscow, Izd-vo 
AN SSSR, 1958. 69 p. Errata Slip inserted, 2,500 copies 
printed. 


Ed. of Publishing House: V.R, Beylin; Tech. Ed.: N.F, Yegorova; 
Editorial Board: I.I. Artobolevskiy, Academician (Resp. Ed.); 
G.G. Baranov, Doctor of Technical Sciences, Professor; 
V.A. Gavrilenko, Doctor of Technical Sciences, Professor; 
V.A. Zinov'yev, Doctor of Technical Sciences, Professor; 
A.G. Kobrinskiy, Doctor of Technical Sciences; N.I. Levitskiy, 
Doctor of Technical Sciences, Professor; N. P. Rayevskiy, 
Candidate of Technical Sciences; L,N, Reshetov, Doctor of 
Technical Sciences, Professor; and M.A. Skuridin, Doctor of 
Technical Sciences, Professor, 
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Transactions of the Institute (Cont. ) SOV/ 2554 


PURPOSE: This book is intended for engineers interested in 
the theory of machinery and mechanisms, 


COVERAGE: This collection of scientific papers deals with 

* the synthesis and analysis of types of linkage, an investigation 
of vibratory mechanisms, and methods of calculating the 
nonunformity of tape movement in tape-feeding mechanisms 
of memory units. References follow several of the articles, 


TABLE OF CONTENTS: 
Preface 3 


Artobolevskiy, I.I. [Academician]. A Note on Some New 
Mechanisms 5 
The author discusses the theory of a new universal 
"konikograf" (a device for drawing conic sections), 
tne application of the inversion principle in the 
construction of a straight-line mechanism, and the 
theory of exact-translation mechanisms. 
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Gazarov, A.T, [Candidate of Technical Sciences]. Problem 
‘of Synthesizing Four-bar Linkages With Maximum Angles of 
Transmission 
The author discusses: the problem of designing a four- 
bar linkage with a given velocity ratio and a maximum 
angle of transmission, 


Levitskiy, N.I. [Doctor of Technical Sciences]. Synthesis of 
Link Mechanisms 18 
The author presents a Simplified and accurate method 
of synthesizing types of linkages, 


Sonov, A.P. [Candidate of Technizal Sciences]. In- 
vestigating the Motion of a Vibratory Mechanism With a Weak 
Spring as a System With Two Degrees of Freedom 34 

The author investigates the motion of a vibratory 

mechanism with a small restoring force, 
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Artobolevskiy, I. I., Member, Academy of Sciences, USSR, 
Bessonov, A. P Candidate of Technical Sciences, 
Rnruehonov; He M., Doctor of Technical Sciences, 
Pruzhanskiy, L. Yu. 


The Development of Machine Science (Razvitiye nauki o mashinakh) 


Vestnik Akademii nauk SSSR, 1958, Nr.6, pp. 118-122 
(USSR) 


At the Institute of Machine Science of the AS USSR, the second 
All Union Conference on essential problems of the theory of 
machines and mechanisms took place from March 24 + 28. The 
task of this conference was the discussion of concrete re- 
sults obtained by Soviet and foreign scientists in this 

field in the course of recent years, as well as to determine 
the main directions of the further development of this science. 
Besides Soviet scientists from various towns of the USSR, 
also scientists of the other peoples' republics took vart. 
More than 80 reports and communications were heard. The first 
plenary meeting was opened by I. P. Bardin, Menber, Acadeny 
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of Sciences. In his report A. A. Blagonravov dealt with the 
importance of machine science for solving the problems in 
the automatization of production processes. I. I. Artobo- 
levskiy, Member, Academy of Sciences, gave a survey of the 
present stage of the machine and mechanism theory. N. G. 
Bruyevich, Member, Academy of Sciences, reported on the 

main trends in the development of the science of the accu- 
racy in machine- and apparatus-building. V. Likhtenkhel ‘dt 
characterized in short the stage of development of the theory 
of mechanisms in the German Democratic Republic, D. Manzheron 
reported on the works of Ré“manian scientists in this field. 
I,Shreyter (Czechoslovakia), Ya. Oderfel'd (Poland) and 

G. Kalitsin (Bulgaria) delivered short welcoming addresses. 
The . work of the conference was carried out in 5 
sections: analysis and synthesis of mechanisms; machine dy.- 
namics; theory of accuracy in machine and apparatus build- 
ing; theory of automatic machines; theory of machine drives. 
Reports dealing with the preset control of metalworking 
machines met with great interest. At the end of the con- 
ference it was found that the research carried out is close» 
ly connected with the problem of automatization. It was 
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noticed, too, that not all trends in machine theory show a 
uniform development. The most important problems for the 
future were outlined. Urgent problems concerning the method 
of teaching mashine theory as a subject were discussed with 
the representatives of the Chairs of Whiversities. 


The third All Union Conference on friction and wear in 

machines was organized by the Institute for Machine Science 

of the AS USSR in Moscow, and was held from, April 9 - 15. 

It was attended by representatives of the ministries, the 

councils of national economy, the scientific research insti- 

tutes, the universities and industrial enterprises of various 

cities of the USSR, as well as by the foreign scientists 

F. Dukati and E. Lekhner (Hungary), VY. Ns Konstantinesku 

and Ne Tipey (RO mania) and I. Sgon (Czechoslovakia). The 

conference was opened by A. A. Blagonravov, Member. Academy 

of Sciences. Further reports were delivered by: , 

1) Ye. Mo Gut'yar on the present trends in the development 
of the theory on hydrodynamic lubrication. 
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2) G. V. Vinogradov on some new problems in the field of 
lubrication and lubricating materials. 


3) B. V. Deryagin on modern lubrication problems. 


4) I. V. Kragel'skiy on the development of the sciences of 
dry friction. 


5) M. M. Khrushchov on modern trends.in the development of 
the science of wear and resistance to wear. 


The - .. work of the conferense took place in 5 sections: 
hydrodynamic theory on lubrication and sliding surfaces; 
lubrication and lubricating materials; dry friction and 
limit friction; wear and resistance to wear; friction and 
antifriction materials. The conference expressed the wish 
that a national committee .on friction and wear in machines 
be formed. The necessity of working out a terminology in 
the field of friction and wear was stressed. At the Universi- 
ties for Machine Building a course of lectures on friction, 
waar and lubrication of machines is to be introduced. It 
was also suggested to establish branches of the seminary, 

of the Institute of Machine Science dealing with this field 
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at other centers. 


ASSOCIATION: Institut mashinovedeniya 
(Institute of Machine Engineering) 


1. Machines--Theory 2. Machines--Design 
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BESSONOV, ALP. 
Investigating the motion of a vibrating mechanism with a 
weak spring aa a system with two degreas of freedon. Trudy 
Inst.mash.Sem.po teor.mash. 18 no.69:34~-51 '58. 


(MIRA 12:5) 
(Mechanical movenents ) 


(Vibrators) 
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